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M. A./M.Sc. (Previous)
Term E,nd Examination, June-July, 20lg

MATHEMATICS

Paper Third

(Pa rtial Differential Equation)
Time : Three Hours | [ Maximum Marks

I Minimum Pass Marl<s

70

2t
Instructions for Candidate :

Section-A: Question Nos. 0l to 0g are very short ansu,er
type questions. Attempr all questions. Each
question carries 0l mark. Answer each of
these questions in I or 2 words/l sentence.

Section-B: Quesrion Nos. 09 to 14 are half short answer
t),pe questions. Attempt any /ol|,, questions.

Each question carries 2j marks. Answer each

of these questions in about 75 words or half
Page.

Section-C: Question Nos. lS to lg are short answer t),pe
queslions. Attempt any ry'lrze questions. Each
question carries 05 marks. Ansrver each of
these questions in about IS0 words or one

' page.
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Section-D: Question Nos. 19 to 22 are half)ong answer
t)?e questions. Attempt any ,lro questions.

Each question carries l0 marks. Answer each

of these questions in about 300 words or two
pages.

Section-E : Question Nos. 23 and 24 are long answer type
questions. Attempt any orre question. Each
question caries 17 marks. Answer each of
these questions in about 60G-750 words or
0zS-05 pages.

Section-A

l. Partial differential equation pg : 1 is ofthe following
standard form :

(a) I

(b) rr

(c) III

(d) tv
2. PDE 2r + 5s + 2r:0 has the solution :

(a) z = ltO -2x)+ g2(2y - x)

(b) z = 0r(r -2y)+ g.r(s + 2y)

(c) ,- = 0r(2.r + y)+ S2(2x - y)

(d) None ofthese

3. Heat equation is :

6u 
= ,' y'r'

Ax
(a)

(A{s)
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(b)

(c)

,a, 99 = c2 v2 vza
If U is independent of z in Laplace's equation in
cylindrical co-ordinates, it reduces to :

(a) Green's equation

@) Laptace's equation in Polar co-ordinates

(c) Gauss's equation

(d) Poisson's equation

pDE qg 
= r 

d'Y i*A Axt

(a) An elliptic differential equation

(b) A parabolic differential equation

(c) A circular differential equation

(d) None ofthese

ft"a,apt -t1at ,

(a)

(b)

(c)

N=r,yrg
At

* = ),,,,oy c'

4

)

6

e6

e6

2

e6

4

e6

6
(d)
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7. IIU is hamonic in D, then V2u./v :
I)J

(a) f 41m
JaD An

(b) Irr#^
(c) t 99as

JaD aV

(d) None ofthese

8. Vibrations of a circular membrane are govemed by :

(a) One-dimensional wave equation

(b) Trvo-dimensionalwaveequalion

(c) Three-dimensionalwaveequation

(d) None ofthese

Section-B

9. Eliminate the arbitrary functions / and g from
y=f(x-at)+g(x+at).

10. Solve:

xr+P=9x2Y3

ll. Solve the boundary value problem I = l9 *i,f,' 6-r ay

U(0, y) : 8e-3v by the method of separation of
variables.

12. If an ordinary function/(x) has a simple zeros at x : a,
then show that :

6{/(r)}=6(x-a)
l"f(41

(A4s)
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13. Solve :

(D2 + DD' + D' - l) z = sin(r + 2))

14. Solve :

p2+q2=r+y
Section-C

15. Prove that the average value ofa harmonic function is

a sphere equal to its value at the centre.
16. By using method of separation of variable solve one-

dimensional wave equation :

a2u I azu
6tz c2 at2

17. Find the steady state temperature distribution in a
rectangular plate of sides a and b insulated at the
lateral surface and satisfying the boundary condilions :

U(0,y):U(a,y):0, 0s y<b
and U(a 0) = 0, U(x, b)=f (x), 0 < x S a

18. Find the surface passing through two lines :

z:x:0
z-l=x-y=0

satisryingr-4s + 4t:0.
Section-D

19. Find the Green's function for the first quadrant

0Sx<co, 0<v<o. Also solve the boundary

valueproblem v2U = 0 = +. {Y *,,n boundary
dy'

conditions U(x, 0) = / (r), U(0, 7) = 0, U --+ 0 as

xz + y2 -+a-

(A-45) P. T. O

I5l

http://www.pssouonline.com

http://www.pssouonline.com

http://www.pssouonline.com
http://www.pssouonline.com


t 6l J-3283

20. A string is stretched to two fixed points distance
/ apart. Morion is started b1, displacing the string in the

form U = a sin f 
g ) from which it is released at lime\/i

r - 0. Show thar the displacemenl ar any point at a
distance "r from one end at lime / is given by :

U(:r,r)= o rin( 9\ / zrr\
\ a,l'"'[7]

21. Solve equation r = / by Monge's method.

22. Solve:

,2, - y2l + xp - yq = Iog x

Section-E

23. Find the steady srate temperature distribution in a thin
r€ctangular plate bounded by the lines t = 0, x = a,
y:0,y: b. The cdges x - 0,-t-a,y=0arekeptat
temperature 0 while the edge,r, = 6 kept at 100"C.

24. State and prove Uniqucness theorem for the wave
equation.

2,200

(A45)
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